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CD '^7 X - 1/ «y h^^7>r ^rTb^it-SX^i: 
5: ^ f ^ Sf^lf -t ^ o T , 

MM X - 1/ h , 

itas^/hiJc^^^M-^^oi-yi/^y hii6^^#Mt)^^ra'^x->ru.y hm^m 

X - >r u j. ige^^^ig it. ±fHm»#l * :7 h Mm^> b 
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±fBA;d$4x7t^f-^^bl^~^y.hX h U -AJ: U J:ia^#'fl:ig«T-(Z) :c - ^ b ^y 
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hmmm^(D\::^^y hi/y h^no:itrjt<. m^mm^ii!,±iL. ±mm^A^m.^. 

[0 0 0 1] 
[0 0 0 2] 

nal Organization for Standardization) {C j; o T^^^'fb ^ tlfe J P E G (Join 
t Photographic Coding Experts Group) -^^-fy^^)^, :i(D J P E G:^^tlt. 
DCT (|tt!cil-y--f >^^ : Discrete Cosine Transform) ^m^^X^lzWf±M 

, &^mmw^it^y hm.^'P^ji<-t^}i. DCT#:t®:^'n^y ^'M^^Tb^a^fc 

[0 0 0 3] 

y -< )]^^iLU-ny. • y ^ }\y^^m.^^t>'^rz.y ^ )\^^\z2;:^x^m(D^mz^ 

[0 0 0 4] 
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t.t=.. WjMMW^'it'ViiMP E G (Moving Picture image coding Exparts Gr 
oup) IS^iS^^''). J^^£<Z)i:36MP E G- 1 , MPEG-2, MFEG-AiS^ 
^^tlTV^^Tb^, #{CM P E G- 2 DVD (Dgitai Versati le Disc) 
T-*:tjEli^^C/A<^*DtlTV^^„ ^tl^jJPEG, MP E G^^f-^-fb^mi: LT 

\t. DCTcDMa#-^-efes 8 X B^oyzruv ^mmtf^^m^-^n^'^^ u-fu-j 

^ (jISI 6X16) #^C^f#'ft:M^:^^^T^*)tlTV^-5„ 
[0 0 0 5] 

JE^, S^>c.^;i/*^'^^i:i'T';rA-if^(Z)i^aT'ii, jE^^#-fbic j p e G 

:i^^^MP E G:^^, ^-5V^^iV^*^^^)-g,D V (Digital Video) l^^^^m-t^ 

$tlT^^'5>JPEG2000 (J P E G |hI CMf^T'^<5 IS0/IEC/JTClSC2g/WGl{C J; o T 
i¥m^) It. 2000^ 1 2^(CPart-l(D^m<l:i&^*'^ffi$tl-5)^S(Z):7:f- x'^v h 

■r^^o ^(7)jPEG2oooT^ii, mms.m(Dm^x&^^m:^^tLx. m^o^jp 

EGWDCTtCf^t^y, t^x-^l^^y h^^^ra^ffi-f-g) ^ ^ ^'''S^:^ o T V^-5o 
[0 0 0 6] 

(1) JPEG-2000(Z)Part-l CDF CD (Final Committee Draft) IC^VnT, 2000^^ 
^glM®MI5cM (Integer) 5x3:7 T'fe U , % e) 1 C» BTis^<0#t&/hiS[* 

M (Float) Txg^^r ;i/^Tfe^o 

(2) MiS:M (Integer) 5x3 >' ^' ;i/ ^ tCiifc^T, M/Mgt.^.M (Float) 7x97 
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(3) m:^. m^(Dm^. ±Bmmm (integer) bxsy^ jv^<Dm&4^m.^Mm^t 
-efe-ss^/^ii.^.M (Fixed-point) 5x37 >f li, m^iti^mti^±tmm4^m. 
j^M (Float) 7x9y^;v>^ilm'&t>^rJ^\,^mnr=.^m^^hx^^^t^nx^^£<. m 

BM (Integer) 5x37 ^ ;i/^5? ^ Wg|5(Z)^iW^<D^^Jtg|J^^*'^#V^„ T, 

(4) JPEG-2000®Part-l FCD-Trli, ±faSi5[M (Integer) 5x3y ^ Jl ^ (DUM- 
tl^X^^. L/*^L, ©^/hMM (Fixed-point) 5x37 ^' <Z>tg^^|g{CO V^ 

[0 0 0 7] 

^^^mit. ±7&<Dj:o^jimmizi^^xmm^tirc^<Dx&^x. ■^x-T'^^y 

CO 0 0 8] 
[0 0 0 9] 
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tcitiyy hmn^. mmn^. u^:^7.^(^m:^^. 

[0 0 10] 

[0011] 
[0 0 12] 

[0013] 

m 1 (Dmmo^mm 

[0014] 

i)mm'^nrk^:iti^mmmmzMi^:^^t.r=.itmm.:^\^(D^aL-:fu-j hmm 

4 t^^L. T-*-^^^£BL^^USlJl *^^cDmiJ$:■^';#;^^P2-e■^^J#;iT 
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[0 0 15] 
[0 0 16] 

^^Ugp 1 Tb^^jCDmiJT^-^ 1 0 1 li, K±^-^ 1 0 2 bTH^/h^.^.M'i/ 
i-^'l/^y h^mSPS 3®®^/J>MM'^x->^l^>y h^mifPa 7?'^ 

^il^^^ti. T^-^is^mL^^'Jgp 1 *^^®ai;^;T'-^ 1 0 Hi, K^'T- 
^ 1 0 3 21 LT^M't^m-y U^y h^mBP4 fCiS^4xT'^7a:->^L/^y 

[0 0 17] 

^fe, mi (Z)^IS(Z)0M?:^i-EIl ^C^V^T^i, @^/jNiS[>^l,M':7x- >^'l^^y h 
^m^P3 iiSPtS[M'^7^->^i^^y N^maP4 ^li, LTEI 

[0 0 18] 
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[0019] 

hi/ -7 hf|6 li, A:^lii#T-*-^fcMLT 1 tlI^MSti<5=fecD-efe »J, Mx. 
liSI3(Z) (A) {C^-t<fce)lc, A;^5='-^$:@^/jNi5C,^,mS®^-^{Cfcf^y hi/ 

aPi:?^-5o 03® (A) ©MT'ii, /MS[SIJ:^)'^6 tf-/ hfes<^T\ 1/2^ =1/ 

^ ^(jym'^-^n'^'\<m.j^M^is^n%r^^^z.}L\zr^^. ^7^, 03® (a) ®m 

iC2 h(D:tS- Ktf^y h (Guard-bit) ^m^r\>^^ti^. Zi(Dp^(D 1 tf Mi 
W-^ ( + /-) =foe) 1 kf >y htt:^-A- ^'n- (Overflow) mm(Dr^l!b 

[0 0 2 0] 

3titc>t*LT, 0 3® (B) It. mmnmcotm(Dm^^L. mrm. 
(mr^m) {c#^si-^. ^tc. :i<Dmmmm(D$mxit. ±mw^ (+/-) 

$:^-r tr' ^y h f£l-t -So 
[0 0 2 1 ] 

^®Ef2®tf^y hsy >' h#|6 li, AiJT-*-^ 1 0 2:^^lif#T'-^®i:^, -f^ 

gEfc^i>^< iit; 1 (a® (im®) •^x-yi/^y h^Sly^'^M$ti7t'^7ai-y L/^y h 
M^^mt LT®T-*-^ 10 2 ;<)^-e®* * -^^oi-^'b^y h^il#|A;d 1 0 9 ^ b 
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[0 0 2 2] 
[0 0 2 3] 
[0 0 2 4] 

^•r, m'^o)^j^--^u-j hmmm(Dm^t:Lx. m4t)^mf(bti^. 

[0 0 2 5] 

04 ic^fi^oi-yi^^y h^glSP^(?)A*®^>©-^2 2 Oli, 
^;i/^2i (^MWI^HqCz)) i:A-rA:^t7^;i/3f 2 2 (^^MiS:Hj(z )) 

>-9->y^2 3a, 2 3b{Cj:oT, ^g^^^'^-^'tl^tl 2 1 -(glcr^^I^&^tl-g) 
(l/^;H)„ 3CD^®m:ty*^L6^:9-2 2 1 i:H^:9'2 2 6(0 2oT'fe-g>o 

2 1, AX^^" 2 2, ^tK2M®^*'^7>-9->:/^ 2 3 a, 2 3b{Cj:o 
T 1 <Z)iag&SP2 0 1 ;b^^^S$tlTV^^. 

[0 0 2 6] 

±fa^*'^7>-9->>^^ 2 3 a, 2 3b {Cj;.U^tl^nr^§f;6^tLfeM-^®|:^c^<£^ 
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j^gp 2 0 1 i: Ipfig >^)> ffl V ^ ^ 4x -5 o 
[0 0 2 7] 

r ® j; e> r^mm ^ (DUK)v^xnv:itv. i&m^^ ^^mmiz ^m^m . 

it. LL^:$}'2 2 2 i:LH^^2 2 5T^*-2>o m4 Itl^^JV 3 ^X^m^Wi-t ^Mti^ 

^^tiTfeU, UK;\/2(Dm^3 2 0 2(Dn~/-^^y ■{ ji^m(D^\oy^y':f^ 

f)^^(Dii!,t}ti^, ±mm^^2 0 1 iimu^j^mm(Du^jv3(Dmm3 2 o siz^^ 

$4^TV^-5o :i(D^ol:ZU^;V3 tX^m^mhtc'^m. LLL^^^2 2 3, LLHfig 
^2 2 4, LH^^2 2 5, 2 2 6 ti^^^-^tiX . 

[0 0 2 8] 

[0 0 2 9] 

^2 2 3. 2 2 4, 2 2 5, 2 2 6 EI 5 © -^7 31 - >^ b h js^^^gPtC A;^ ^ 

*x-g>^, ^ -r^SaLLL^^J}- 2 2 3.;S:iJfLLH^:$3^ 2 2 4 ;()^,' ^ti^tiT ^> > 

2 4 a, 2 4 b fC cfcoT 2>f§®^#Stcr >^-9->:/;i/$tl'g>o ^f^isVNT^g^ 

fS5>iin-^/A°x7 Y 2 5, m^^^'&it^^^ ^-^^y ^ 2 eiz^^xy ^ )v 

<Dm^3 2 0 6 J; U, ±gHBl4 (D 3 (D ES&lfP 2 0 3 "e^^^CDii&CD^ai 

tLX(D7^^mti^%TLx. 2 <Di&mm<D^m^'&x&^iim^ 2 2iif- 

ZKZ)^^?:]^^^!/^;!/! *T'^Uig-r^^T\ 

-^iif^2 2 9 7i^ai;d$ti<g)^i:tc^-5o 1->&*5t>, 2 ®lill?&gp 2 o 7 ^t>' 

L/K;i/ 1 (Z)|1IS&^P2 0 8 ii, ±tau/<;i/3(^[ilM2 o 6 hmmr^m^^mh. 
l//<;i/3 (D[1IS&BP2 0 6(Z)mi7*-^U^;i/2(^|llM2 0 7<Z)<£^i!l(^A::dh LT 
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[0 0 3 0] 

(D^^^m (yi^^ ■ mm.:^m) izj:^) 4-d<d^^lu lh, hu Miz^fj^n^. 
-efe-^>3i:$:St5^LTv^^<, 7^{c, LL^^\tnm.-^^6^m-^^x. LLLL, llhu 

LLLH, LLHH*^^^$n-S>= $ ^ LLLL^rJ^tt^^^^^^itf^ tlT, LLLLLU LL 

LLHU LLLLLH, LLLLHH;?)'^^^^ tl-So ®^®'^LLLLLL^ '^LLLLHL^ "^LLLL 

Lr "^LLLLHH' '^LLHL' '^LLLH^ '^LLHH' "^Lr '^HL^ "^HH^*^ #if^>''^> 
®M^^iS[$:^LTV^-5. *fc, E|6®i:e){C, ^Sgc^^^SrPgJf 6<J{Ci^iri'r-5Jii^ 

[0 0 3 1 ] 

^3®^i6®?^^ 

> ±1301 ©^iJM'^^ai-y^l^^y h^^aP3i:©^/jNtS[,^,M'^7a:-:;^'l/«y 
[0 0 3 2] 

5feT> HV^M^^T, JPEG-2000 Part-1®FCD (Final Committee Draft) 
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[0 0 3 3] 
^ m+l 



-.+l"+((d,"+l+d„,i"+l+2)/4). (1) 



, 2\^v h^iyy r»2j x^mm-t^t^. ±fH^ (1) li, 

^.n'' = «m+l"+((d„"+l+d„,i"^l+2) »2) (!■) 

A «b ^ ^ t c >tsf -r ^ M « =f f ® -e ^ o 

[0 0 3 4] 

= d„"-((s„"+s„^l")/2) ... (2) 

^ev^^i, 1 h^&i/^ h S: r»ij T'^LT, 

dm"^' = d„"-((s/+s„^l") »1) . • . (2') 

[0 0 3 5] 

xitf£^K ^fe, mm(Dt^mizmm-t^mmxit, mmM^azmm-t^^-'St^ 

TV^^„ ^fed7^§:#5?)-g)^«?)fC s 2 offiV^^(Z)=fe;|^i^Tfe-g)o 
[0 0 3 6] 

mi ^(Drnxm^tcm-^SPit, (D (Ci3t-t-2)n = 0, m=lJC^=I 

= S2°+((d^^+ dg^H- 2)/4) 

1 3 2001-3064020 



#2000-240464 

[0 0 3 7] 

±ii&b7t^ (1) , (2) ■5fcfi?){Cl|-r'5^iW*li, ^^5:JiSHi/>' 

[0 0 3 8] 

:sL-^\yv h^m©l/^;U75)'Jn®inS@®]g^^:9-^fS:T^-5i:-r-&= n = 0© 
[0 0 3 9] 

^.n'' = -m+l"+^X(d„""l+d„,i"+l+2) ... (3 a) 
-.n"' = ««.-Hl"+^X(dn."''+d„,i"+l) ... (3 b) 

[0 0 4 0] 
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d™""' = d„"-«X(s„"+s„,i") • • . (4) 

[0 0 4 1] 

rzi"ea=0.5. /3 =0.25 7& U . iS^Sc^^'^tCfefe^ d li^^^ffM-eiiNyquist 
gain=2^.®T% Nyquist gain= 1 {C^^ J: (C^lf-T ^MMt" -So Zin*'^]^^]^ 
^^^f$[dJC. Sjj=-0.5 $:m#i-^gia7?feSo trfxBCOMIS[5^S5x3 ^' 

[0 0 4 2] 
[0 0 4 3] 

7^{C, ±fa^ (3 a) H (3 b) i:®^V^^COV^Tjl7£^<5o m^A-^Wi.^M^(D 

5x3 >'^';i/^T'li, MM;gfci:b^T]^«;g{c;^^cD-e, SiS[#S®5x3 )\^ 
^T'm^bfc+ 2(Z)^i?)$:^f (3 a) (S^) i:, + 2 $:#l:t;&vx^ 

(3 b) (#sg|) (Z)M:&:^'!#x.^ti^c 

[0 0 4 4] 

:i<7)H^/istS:.^,;^S(Z)5x3 ±i«EU?tMi5:ffiS®5x3 

r^-e, ^ISi^lgcZ)^^^:^^^!:-^-^^^}^*, _hfB^ (3 a) §: « V n <2> r 

t-^t)-^, ®^/hlgS:.^.i^Sc05x3 y ^ )\y^\zm^^^n^^3^~'^\yv 

h^m.mmt.i^x. jita^ (3 a) (Z)?i»§:^f e)^^?:«vN5®-a-ii, ±tm.mm 

^(Z)5x3 ^'^f ;I/^^cMv^^tl-^>'^?i- y^b^v bTtj^jitc-^M-r-s^ 

[0 0 4 5] 



15 ' ffi|iE# 2 0 0 1 - 3 0 6 4 0 2 0 
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[0 0 4 6] 

fe=fo(Z)T'^-5„ gI9$:MV^T, JPEG-2000 (DPart- 1(7) F C D "e^S^ 

[0 0 4 7] 

[0 0 4 8] 

^«+l" = s„,,"^l-((d„"-^l+d,,i"+l+2)/4) • . • (5) 
■e-^;t^4x-5o ^©^(5) cfi® l/4(Z)^^$:lf^y hi/^' hT'llJiL 

. 2 If'^y K:&i/:7 b r»2 J T^fB-r -S. _t:IH^ (5) tt, 

-«.+l" = «.+l"''-(CC+d,,i"+l+2)»2) . . . (5') 
<7)J:e){C^-ti:-g>. ^ (5) (5') ©fi&MP^CD + 2 id:, :&i/7h©[^lC 

^D-s>^i?)^Mtc?^f s^<z)T'^-5*\ m«Kfc±ta^3 (Z)^jfe(Z)?^ffi-e«E^ 

[0 0 4 9] 
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do." = d 3 „"+s„^,")/ 2) • . • (6) 

fe^v^^i, 1 H'^y h ^ r»ij vmhX. 

= d„"^l+((s/+s„^P »1) . . . (6') 

[0 0 5 0] 

3^T% mQ^<Dmmx^m^t:L3^spit, ±m^ (s) {cfet:}--5n = o, m 

$2^= S2^-((d^^+ dg^H- 2)/4) 

(Dtmmft>nx\^^. ^fc. m7 ^(Dmmxm'Dt=.m^DPit. _tta^ (2) 
(Dn = o, m=oizm^t^'mm^^mmdQ^^^i^x\^^^m^x:&^). 

= dol+((soO+ s^°)/2) 
(Z)fm*Mft^4^TV^S„ ^^T% 1 /4^^li2 If h:&>>:7 h r»2j {CJ:U 
, tfe 1 /2m^l± 1 tf^y h^i/-7 h r»ij tCcfc U-en-?^tl||3EiT'^<g>^^l± 
, ±j^Lr=.M^)X&^o 
[0 0 5 1] 

JlMbTt^ (5) , (6) , #{C, ^^tm$:MV^fe^ (5') , (6*) ^ 

^■t^(Dizm'r^mnMit. mno. t^y hmm-z t^^^o 

®':7 3i->^l/>y hi|6^m (-^^:7.r X^^-^i[it=.mmM\zM 
[0 0 5 2]. 

/hiSc.^^M'i^ac- >rb^y ^5^^il?I»^c-ov^Tl^^B^t-'2><. mioii, ir^^®'^?^! 
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IJtT'fe'S il-r-So iHl^tC, s/$:'^7 3i--::^'b^y N^^CDU/^;i/*^n©m#g©<S 

[0 0 5 3] 



s 



n n+1 o / J n+1^ , n+1 



m+1 



= s„^i'-^-/3X(d;'-+d„,i— +2) • • • (7 a) 



[0 0 5 4] 

Iridic, Ecfi^5g(Z)^igs:s@(Z)iif^d, $>^\^^itm^^^%Wid0nm^it. 

= d/^l+ax(s„"+s„,i") . . . (8) 

[0 0 5 5] 

rrT'a=0.5, )S=0.25 i:;^^„ ±fBll 3 ©HJ^O^MTM^fe J: "i) IC, 
i^^^lZ&tc^ d li:$)-ffffl[I'eiiNyquist gain= 2 Nyquist gain= 1 (C7& 

^ ckolc^lfV >|iMLTJ3U. 4)-*fM"eiiWJ|5cm^^^i5:d{C, Sjj=-0.5 
Lrv^fe*'J, ZltllC^L/T, -^^{ffilT'li, Nyquist gain?: 1 7b^ P> 2 iCMt" J: ^ IC 

(8) (Z)?t»$:^g^J;e)^CL/TV^S. 
[0 0 5 6] 

r^^ctc. _hfH^ (7 a) H (7 b) ^:(D^v^^cov^TxB^^o @^/hi5t.^^,^S® 
^T<Z)^«bMSi:|Bl^lC, + 2®^«?)$:;f?e)^-^(Z)^ (7 a) (SSI) i:, +2 

(7 b) i^mm) (Dm:^i)^^^^n^o 

[0 0 5 7] 
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[0 0 5 8] 
[0 0 5 9] 

^^l^cov^T, «^iiiiT'^^mw^tfcii>>>' NM^tl, :ffn^^Wtl> i^i;^'^^ 

[0 0 6 0] 

mil, 01 ^^mo^mm ' i&m^^(Dmtm^nm-t^r^isb(D^\- 

itMm(D^:g:±. Rm, Rn, R d (Z) 3 0(Z) l/'^:/;;^.^ i:, + , +2, --^-g- 
tl-?tl^$n-g>#^;D^I|6 1, 6 2, 6 5i:, y.0.25(Dm.n^-t^mn^6 3 H 
, floor T'^^tl^jtLi?)#|6 4 i: $:^LT^^$tlTV>-2> t;®i:t-'5>o ^T^Rm 
, Rn, R d ^n^tlMAlix, y, z, w(D4-D(Dm^W^ 

x^^mmzf^^x^<'). lyi^^^izw^^nr^WtmmicMi^x. mzT^^r^m 

[0 0 6 1] 



1 9 
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. Ui;x^Rn:*^e3®4o®ffl mx.itdQ^, dg^ dg^) 2i 5:, JUW^ 

umme 2 7b^^®4 o®mijffi{c^LT^m^6 3 x^n^tio.zs^mn c^-s 

ocoffi$:^itlW^6 5 rti?3(Z)4o(^>fB^l^i^'^^Rd:?b^^(7)4o®'fB ( 

Mx.«Sq^ 7b^^-eti^tiM^"r'2>^i:T% loT^l^'^;!/ 

<Di&m^^(D^mm^r^itmmm m:^itsQ^, s^°, s/. 33°) $:mmLT 

[0 0 6 2] 
[0 0 6 3] 

mi i(Dmi^m(Dm^x\t. upy.^Rdizi&m^^^w^Lxm^. \^V7. 
^ Rm^iRn(c(«^^^^$:*&^b, mMm^^mf=.\z\^V7.^Rd\z%m\^x 
v^^„ z.o-t^zL}L\zii^}. mzm.^\.x^mzt^^fc^mz±M^-t^(nx^ 

[0 0 6 4] 

mi ItfJT'floor X^-^n^%l^^6 4:(D%i^mM(DM.ii^mX:^^ti^. floor 
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